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Abstraet--The parhcular solut~ons correspondmg to two very specml mhomogeneous terms of the equahon 
of transfer wah hnearly amsotrop~c seattermg are reported 

I INTRODUCTION 
IT IS clear that the analysis of radiative transfer problems, based on the inhomogeneous equation 

B I(z, l z )+I(z , l~)=~ , (l+bt~l~')I(T, Iz')dl~'+S(r), (1) 

can proceed along classical lines <~) once a particular solution I» (~,/~), corresponding to a given 
inhomogeneous source term S(~'), is established. In thls paper, we wish to report two parti~ular 
solutions which correspond to source terms explicitly omitted in an existing tabulation m of 
particular solutions, namely 

S(I") = e -c"° and S(~) = r e -«"° (2) 

where r/o denotes a "discrete eigenvalue" of the homogeneous equation of transfer: 

A(~o) = ~oR(r/ù, r/o) 1 - r / o t a n h - ' ~  l - o J  =0 ,  (3) 

where 

R(x, y) --- 1 + b(1 - oJ)xy (4) 

II ANALYSIS 

If we first consider S ( 7 ) =  exp (-z/r/o) and substitute 

I0(¢,/z) = rp (r/o,/z) e -'/»° [AT + B(p,)], (5) 

where 

,p (r/o, ~) = -~ r/o R(r/o,~), (6) 
2 r/o-/~ 

into eqn (1), we find that the constant A and the unknown B(/z) should satisfy 

1 f Ap.¢ (r/o,/~)+~ toR(r/o, p.)B (/~) = 1 + to B (/~')~o (r/o, U')(1 + bUU') d/~'. (7) 
1 

MUltiplying eqn (7) by ~o (r/o, ~)  and integrating over ~ from - 1 to 1, we find mmmediately that 

1 r 1 
Ä = N(r/o) = J_, »¢z(r/o, U) du. (8) 
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TO find B(/Z), we can first integrate eqn (7) from -1 to 1 to obtam 

1~_, 
Ar/o(1 - to) +~ to R(~/o,/Z)B(/Z) d/z = 2+ toBo, 

I 

where, In general, 

Thus, after noting that 

we can wnte eqn (7) as 

Bo = f ' ,  ¢(no,/z)B(/z)/z ~ d/z. 

1 r l  
B, r/oßo-~tOr/O|l~ J-  R(r/o,/z)B(/z)d/z, 

(9) 

(10) 

(11) 

and 

Here we have let 

The algebra associated wxth the case SO') = r exp ( -  ~'/~o) is considerably more tedious, and 
thus we will only list here the final results: 

(13) 

and 

where 

D(/~) = 

Iù 0", /z)  = ,p (r/o, /z)e-*~"°[Cr 2 + D ( #  )z  + E (/Z)], 

1 
C - 2N(no~' 05) 

4C [/zq~(r/o,/z)-o~R(r/o, ,[L(r/o) K(r /o) ) -N(r /o)  ~,R(r/o,/z) /z~~,N--~o)- 
× {1 - tob,/o/z [1 - Cr/o(1 - to)]}], (16) 

2 [-/Z~O(~o,/Z)D(/Z)+ 2 blToBR]. E(/Z ) - toR(r/o,/Z) 

f : l  ~°3(r/°'/~) 2d L ( r/o) = oaR ( ~o, /Z ) /z /Z' 

K(ago) = f '  ~°2(n°'/z) {1 + ¢obr/oß[-1 + Cr/o(1 - ~o)]}/.~ d/z, 
--1 toR07o,/Z) 

R = 7°(1 - to) ,~ L(r/o) 2 K ( n o ) ] .  

(14) 

(17) 

(18) 

(19) 

(20) 

- 2  {A/z~O(~o,/Z) + br/o/z[1 _ 1 B(/z)=~oR(r/o,/z ) ~~oAr/o(1 - ~o)]}. 

Since ~o(r/o,/z) exp (-r/r/o) is a solutlon of the homogeneous version of eqn (1), it is clear that the 
constant Bo appearing in eqn (12) can be chosen arbitrarfly. We now take Bo = -2/to to obtain the 
final result 

1 1 1 
Al~~O(~o,/z)+~oJR(r/o,/z)B(l~)= l +~oJR(r/o,/z)Bo+~~ob~o/z[-2+ A~o(1-~o)]. (12) 
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We note that Ref. (2) contams particular solutions for inhomogeneous source terms of the 
form exp(-~'/~) and ~" exp(-~'/~/), ~ ~ ~ o ,  and thus the results given here complete the 
tabulation of Ref. (2). 
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